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1.  Description  of  the  Port 


1 .  1  Locat ion 

Ashdod  Port  is  located  appro;:  l  mate  1  y  25  miles  south  of  Tel  Aviv, 
at  the  mouth  of  Wadi  Lakh i sh  (Sukhreir) ,  at  the  southern  side  of 
the  Mediterranean  coast  of  Israel  (Figure  1). 


1 • 2  Physical  Data 

Ashdod  Port  is  protected  by  a  2200  m  long  main-breakwater  based 
on  the  southern  end  of  the  coastline,  heading  first  seawards  and 
then  continuing  in  the  northern  direction.  A  lee-breakwater  of 
900  m  confines  the  basin  to  the  north  (Figure  2). 

At  present,  the  total  length  of  berths  in  the  port  amounts  to  950 

m. 

Future  development  projects  include  the  extension  of  the  main 
breakwater,  the  relocation  of  the  lee-breakwater  to  the  north, 
and  the  creation  of  another  berthing  basin. 

The  lighthouse  of  the  port  stands  on  Jonah's  Hill,  southeast  of 
the  harbour,  68  m  above  sea-level,  and  its  beacon  has  a  range  of 
15  nautical  miles,  the  signal  of  identification  is  three  short 
flashes  every  twenty  seconds. 


The  various  wharves  of  the  port  are  described  in  Figure  2. 
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Climate  of  the  Mediterranean  Coast  of  Israel 


2. 1  Genera  1 

The  Med i teranean  coas 
called  "Mediterranean 
the  geographic  locati 
world  pressure  systems, 
by  the  subtropic  "hi 
latitudes  25  and  30  d 
winter  and  northward  in 
is  under  the  influence 
climate  of  the  region 
the  subtropic  "highs". 


t  of  Israel  is  characteri 
sea  climate".  This  climat 
on  of  the  Israeli  coast  r 
Its  characteristic  proper' 
ghs".  These  "highs", 
agrees  move  with  the  sun 
summer'.  Consequently,  th 
of  the  tropic  "highs",  wh i 
is  located  at  the  norther 


zed  by  the  so 
e  is  induced  by 
elative  to  the 
ties  are  imposed 
located  between 
,  southward  in 
e  summer  climate 
le  in  winter  the 
n  boundaries  of 


In  summer  these 
precipitations. 


conditions  lead  to  uniform  weather  with 


In  winter  the  region  is  located  between  two  climatic  area,  namely 
the  subtropic  "highs"  in  the  south  and  the  "conditioned  weather" 
in  the  North.  The  conditioned  weather  area  is  characteri zed  by 
moving  "lows"  (storms)  which,  when  they  "succed"  to  penetrate 
into  the  Mediterranean,  precipitations  and  bad  weather  conditions 
occur.  Therefore,  the  winter  is  character i zed  by  changing 
weather,  precipitations  -  seldom  very  strong  and  calms  between 
them. 

In  addition  to  these  general  patterns  defining  the  "Mediterranean 
sea  climate",  the  region  is  influenced  by  other  geographic 
factors,  which  can  be  divided  in  two  categories:  a)  bodies  of  air 
and  source  regions  and  b)  monsoons. 

Since  the  coast  of  Israel  is  located  at  the  eastern  boundary  of 
the  Mediterranean  sea,  only  westerly  winds  are  wet  (warm  in 
winter  and  cold  in  summer).  For  other  directions  the  winds  will 
bring  dry  air  (warm  in  summer  and  cold  in  winter). 

Furthermore,  the  African  coasts  nearby,  create  a  region  of 
encounter  between  very  different  bodies  of  air  -  warm  and  dry 
terrestrial  air  from  the  South  (dessert)  and  wet  air  from  the 
North.  Hence  the  coastal  African  region  will  be  eye lo-genet ic , 
mainly  in  the  transition  seasons  (spring  and  autumn).  In  summer, 
the  presence  of  the  subtropical  low  will  diminish  any  activity  in 
that  region,  while  in  winter  the  dessert  is  not  hot  enough  and 
consequently  the  cyclo-generation  capability  is  weak. 

Finally,  the  Mediterranean  coast  of  Israel  can  be  under  the 
influence  of  monsoons  coming  from  either  NE  or  from  GE.  In  both 
cases,  the  pressure  systems  generated  improve  the  weather 
conditions  in  this  region.  These  systems  are  the  Indian  monsoon 
in  summer,  the  Siberian  "high"  in  winter  and  the  Sudano-Ethiopian 
"low"  active  during  all  seasons,  but  mainly  in  the  transition 
seasons,  especially  in  autumn. 


Summer  season 


The  typical  atmospheric  pressure  at  sea  level  in  summer  is 
presented  in  Figure  3. 


2.3  T rans i t ion  seasons  (spring  and  autumn ) 

As  mentioned  previously,  these  seasons  are  characterised  by  being 
controlled  by  both  the  subtropical  "highs"  and  by  passing  "lows". 
Main  phenomena  encountered  in  these  seasons  are  the  Red  sea 
"trough"  and  the  hot  weather  "lows",  both  characterized  by  very 
hot  and  dry  weather. 

Typical  development  and  path  of  hot  weather  lows  is  represented 
in  Figure  4a  and  the  map  of  athmospheric  presure  at  the  peak  of 
the  low  is  represented  in  Figure  4b. 

In  Figure  5a  is  presented  a  typical  Red  sea  "trough"  weather  map, 
while  in  Figure  5b  the  low  of  the  Red  sea  trough  has  moved  over 
the  sea  area. 


2 . 4  Winter  season 

The  winter  is  characterized  by  changing  weather,  hence  it  is 
difficult  to  speak  about  a  representative  condition. 
Nethertheless,  one  may  observe  situations  leading  to  very  well 
defined  and  characteristic  weather,  against  the  majority  of 
winter  days  in  which  the  weather  is  in  a  state  of  transition. 

The  most  significant  is  the  Mediterranean  sea  low  which 
originates  from  the  strong  Icelandic  low,  present  the  year 
arround.  The  latter  originates  from  the  encounter  between  very 
cold  polar  air  and  the  warm  air  raising  in  the-  vr«j  between 
England  and  Iceland  due  to  the  Gulf  c t r .  Thi:..  e.Kuui.ttr  leads 

to  the  creation  of  a  -  tror.g  cyclo  -genetic  Sum  r.a  . i  ' '  .. 
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is  w... }  Lc  twi'on  I  tal  y  and  Greece  the  low  may  take  either  the 
north-eastern  track  inducing  only  slight  cloudiness  in  the 
Israeli  region  or  may  tale  the  eastern  track  bringing  the  low 
opposite  to  the  Israeli  coast.  In  the  latter  case  the  low  will 
bring  cloudiness  and  precipitation. 


a  id 
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In  the  latter  case,  on  its  way  towards  Ale::andretta  bay,  the  low 
may  strenghten  again  due  to  winds  coming  -from  Turkey  and  generate 
a  strong  "Cyprus  low"  (Figure  8a>  which  may  remain  stationary  for 
a  tew  days  and  induce  high  sea  states  in  the  coastal  area  of 
Israel.  The  surface  weather  chart  of  the  storm  on  January  13, 
1968,  the  largest  storm  encountered  in  the  period  1958  -  1986,  is 
presented  in  Figure  9. 

Another  characteristic  situation  which  may  occur  is  due  to  the 
presence  of  lows  located  with  their  centers  in  the  south-eastern 
part  of  the  Mediterranean,  so  called  "Gaza  lows"  (Figure  8b). 


WIND  CLIMATE 


3- 1  Intensi tv  distribut ion 


light  winds  (less  than  .10  knots) 
fresh  winds  (11  to  21  knots) 
strong  winds  (22  to  33  knots) 
winds  stronger  than  34  knots 


-  81"/.  of  the  time 

-  18"/.  of  the  time 

17.  of  the  time 

-  less  than  17..  of  the  time 


D i rec  1 1  on a  1  distribution 


777. 

777. 

o-f 

of 

the  fresh  winds  are 
the  strong  winds  are 

from  the  W-NW-N  directions 
from  the  SW-W  directions 
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Diurnal  distribution 

817. 
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of 

the  strong  winds  are 
the  strong  winds  are? 

during 

during 

the  day,  06-09-12-15  GMT 
the  night,  18-21-00-13  GMT 

3.  4 

Seasonal  ditributiori 
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VISIBILITY 


4.1  Annua  1  d i stributipn 


good  visibility 

(greater 

than  6  Km) 

-  9571 

of 

the 

t  i  me 

intermediate  visibility 

(between  1 

to  5 

Km ) 

-  47. 

of 

the 

time 

bad  visibility 

(less  than  1  Km) 

-  1 7. 

of 

the 

t  i  me 

e t  r erne  1  y  b a.y  v 

isibi 1 i ty 

(less  than 

1 00 

ITi  ) 

-  37.„ 

of 

the 

t  i  me 

4 . 2  D i urna 1  distributi on 

647.  of  the  intermediate  visibility  conditions  are  at  00—03—06  GMT 
767.  o.f  the  bad  visibility  conditions  are  at  00-03-06  GMT 
967.  of  the  extremely  bad  conditions  are  at  21-00—03-06  GMT 

i 

i 

4 . 3  Seasonal  distribution 

607.  of  the  bad  visibility  conditions  occur  during  March  to  June 
737.  of  the  extremely  bad  conditions  occur  during  March  to  June 

For  more  details  see  table  A3 


WAVE  CLIMATE  (DEEP  WATER) 


5. 1  Annua  1  sign i f i can t  wave  h e i g h t  d i s t r i but i on 


low  waves  (less  than  lm) 
moderate  waves  (1  to  2  meters) 
high  waves  (2  to  4  meters) 
very  high  waves  (more  than  4m) 


-  587. 

of 

the 

t  i  me 

-  2 87. 

of 

the 

t  ime 

-  127. 

of 

the 

t  i  me 

-  27. 

of 

the 

time 

All  waves  approach  from  the  NNW-W-WSW  directions 

667.  of  the  waves  approach  from  the  WNW  trough  W  directions 

5.2  Winter  season  (Nov. -March ) 


low  waves  (less  them  lm) 
moderate  waves  (1  to  2  meters) 
high  waves  (2  to  4  meters) 
very  high  waves  (more  than  4m) 


-  507. 

of 

the 

t  i  me 

-  257. 

of 

the 

t  i  me 

-  207. 

of 

the 

1 1  me 

-  57. 

of 

t  h  e 

t  i  me 

Summer  season  (Apr  i  1  --Oct .  ) 


low  waves  (less  than  lm) 
moderate  waves  (1  to  2  dieters) 
high  waves  (2  to  4  waves) 


657.  of  the  time 
307.  of  the  time 
57.  of  the  time 


V/>! 


5 . 4  E  t  re  me  Wave  n  t  a.  t  isti  c  s 

The  average  recurrence  of  extreme  sea  states  (deep  water 
significant  wave  heights)  is  given  below: 


Recurrence  (years) 
Wave  he i ght  (m) 


6.15  7.40  8.1? 


TIDES  AND  WATER  LEVELS 


Astronomical  tidal  variations  are  in  the  order  of  0.4  m  at  spring 
tide  and  0.15  m  at  neap  tide.  However,  extreme  levels  may  occur 
due  to  extreme  meteorological  conditions. 

The  average  recurrence  of  extreme  sea  levels  measured  from  MSL 
is  given  below: 


A v e r a g e  R e c u r r e nee  (ye a r s ) 

Lowest  Low  Sea  Water  Level  (m) 
Highest  High  Sea  Water  Level  (m) 


CURRENTS 


1 

-0.41 
+0 . 60 


50 

-0.79 
+ 1 . 00 


1  00 
-0 . 90 
+ 1 . 06 


7  ■  1  T  i  d  a  ].  Cur  rerrte 

The  values  of  tidal  currents  in  this  region  are  in  general  low, 
about  one  tenth  of  a  knot. 


7 . 2  Wave  Currents 

Wave  induced  currents  occur  inside  the*  breaker  none,  flowing 
mainly  parallel  to  the  coast  line  (longshore  currents  induced  by 
waves  aproaching  oblique  to  the  contour  lines),  but  sometimes 
also  narrow  currents  flowing  offshore  may  occur  (rip  currents) . 
The  maximum  theoretical  values  of  the  longshore  current  may  reach 
3  to  4  knots  during  storms  at  a  distance  of  about  2/3  of  the  surf 
none  measured  from  the  shore  line?.  However,  outside  the  surf  zone 
the  longshore  is;  estimated  to  diminishes  rapidly  to  a  few 
inches /second  at  about  15  m  water  depth. 
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General  Currents 


A  general  current  due  to  the  water  mass  circulation  in  the 
Mediterranean  is  encountered  the  year  arround.  Its  activity  is 
observed  mainly  in  the  offshore  region  beyond  contour  line  of  20 
m  depth.  Its  direction  is  anticlockwise  and  parallel  to  the  coast 
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8.  BATHYMETRY  OF  THE  REGION  AND  OF  THE  PORT 


The  batymetry  of  the  region  of  the  eastern  Mediterranean  is 
presented  in  Figure  1. 

In  Figure  2  is  presented  the  bathymetry  of  the  Ashdod  port  and 
its  surroundings. 


9.  DISCUSSION  OF  TACTICS  FOR  VARIOUS  WEATHER  SCENARIOS  TO 

OBTAIN  SAFE  HAVEN  AND  LEAVE  DR  STAY  DECISIONS 


The  tactics  recommended  for  various  weather  scenarios  to  obtain 
safe  haven  and  leave  or  stay  decisions  for  Ashdod  port  are 
presented  in  tables  A6  (a—e> . 

As  they  are  mainly  related  to  the  seakeeping  capabilities  of  the 
various  U.S.Navy  vessels  as  imposed  by  various  sea  state 
conditions  both  while  underway  and  at  anchorage,  the  vessels  were 
roughly  classified  in  5  seakeeping  categories  as  described  below: 

Category  1_  ( Lbp  £  JJ5  meter,  d  i  sp  1  acemen  t  1  ess  than  20  m  tons .  ) 

boats,  motor  boats,  landing  craft.  See  table  A6-A. 

Category  2  ( Lbp— 20-70  meter,  d i sp 1 .  20  m  tons  -  700  m  tons. ) 

Patrol  boats,  rescuse  boats,  mine?  sweeping  boats,  patrol  ships, 
SES,  warping  tugs,  landing  craft,  mine  warfare  ships,  hydrofoils, 
air  cushion  vehicles,  world  war  II  F’.T.  See  table  A6-B. 


Cat egory  7  < Lbp  =  70— 1  AO  meter ,  d i s p 1 ■  800  m  tons  —  9000  m  tons ■  ) 

Corvettes,  frigates,  destroyers,  salvage  ships,  cargo  ships, 
cruisers,  submarines  (at  surface)  ,  amphibious  transport  deck, 
ships,  tank  landing  ships.  See  table  A&-C. 

Category  4  ( Lbp= 1 40-250  meter ,  d i sp I .  1 0000  m  tons  —  70000  m 
tons, ) 

Cruisers,  submarines  (at  surface),  amphibious  ships,  cargo  ships, 
oilers,  doc)  landing  ships,  auxiliary  ships,  salvage  ships, 
battle1  ships.  See  table  A6-D. 
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Aircraft  carriers.  See  table  A6-E. 
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TABLE  A4:  FREQUENCIES  OF  SIGNIFICANT  WAVE  QCCURANCE  (%)  AT  ASHDOD 
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Figure  3  -  Summer  season  -  Representative  synoptic  map  at  sea  level 


Figure  8a  -  Winter  season  -  Northern  (Cyprus)  low 


Figure  8b  -  Winter  season  -  Southern  (Caza)  low 


